Tools for studying the metabolism of new psychoactive substances for toxicological screening purposes - A comparative study using pooled human liver S9, HepaRG cells, and zebrafish larvae.
New psychoactive substances (NPS) are an emerging topic amongst abused compounds. New varieties appear constantly on the market, without any knowledge about their toxicodynamic and/or -kinetic properties and knowledge of their metabolism is crucial for the development of analytical methods employed for their detection. Controlled human studies would of course be best suited but due to ethical reasons and lack of preclinical safety data, they are usually not available. Often, in vitro models are used to evaluate similarities to human in vivo hepatic phase I and II metabolism and systems explored include primary human hepatocytes, pooled human S9 fraction, and HepaRG, a human hepatic cell line. All these in vitro models have considerable limitations and drug distribution, reabsorption, enterohepatic circulation, and renal elimination cannot be studied. In the recent years, zebrafish (Danio rerio) larvae (embryos) were discussed as a potential in vivo model to overcome these limitations. To date, no studies demonstrating its suitability for studying NPS metabolism in the context of analytical toxicology are available. The aim of this study was to elucidate whether zebrafish larvae can serve as a surrogate for human hepatic metabolism of NPS to develop toxicological screening procedures. Here, we used methyl 2-(1-(5-fluoropentyl)-1H-pyrrolo[2,3-b]pyridine-3-carboxamido)-3,3-dimethylbutanoate (7'N-5F-ADB), a new synthetic cannabinoid, whose human metabolism was recently described in the literature, as a model compound to evaluate zebrafish larvae as a new tool for metabolism studies. Different conditions for zebrafish larvae and HepaRG protocols were tested. As zebrafish larvae and HepaRG cell incubations provided the highest number of metabolites and the most authentic spectrum of human metabolites. The most suitable larvae protocol was the incubation via medium and the analysis of the extracted zebrafish larvae. The zebrafish larvae model might be a promising preclinical surrogate for human hepatic metabolism of NPS.